The authors have developed a new type of resilient denture liner which consists of LTV vinyl silicone rubber as a principal component. The product's features include good resilience against mucosal supporting tissues and excellent properties of adhesion to the denture base resin. A further advantage is that it does not deteriorate, even after years of use. This article describes the properties of the material, the directions for its use, and several clinical examples.
Introduction
In daily clinical practice, denture-wearing patients often complain of oral mucosal pain during mastication. In such cases, the practitioner grinds the base of the denture or attempts occlusal adjustments to relieve the pain. However, in many instances, neither of these treatments alleviates the pain. The following conditions often result in oral mucosal pain due to friction with the rigid resin denture base during mastication. 1) Extreme resorption of the lower alveolar process. 2) An alveolar ridge with a sharp knife-like bone margin. 3) An alveolar ridge which is covered with thin and non-resilient soft tissue. 4) An alveolar ridge with a bulging projection or osteoma. Traditionally, dentists have treated these difficult cases by lining the resin denture base with a rubber-like, flexible and resilient material which serves as a cushion.
An ideal resilient denture lining material requires the following properties: 1) longevity without deterioration of physical properties, i.e., no change in flexibility or resilience; 2) stable and strong adhesion to the denture base resin; 3) biological stability with no detrimental effect on the oral mucosa; 4) high resistance to wear; 5) easy processing. On the other hand, denture base liners that were marketed in the past did not show longevity in the oral environment due to problems such as deterioration, discoloration, peeling off from the resin base, and failure to provide 
1) Physical properties of set product
The physical properties of the set product are shown in Figs. 4, 5, 6, 7 and 8. From these figures, it is clear that prolonged storage in water did not reduce the hardness, tensile strength, elongation or tearing strength of the material. The amount of water absorption was extremely small. This demonstrated that the material will retain its resilience in the oral environment for a prolonged period. toxic or poisonous substance. Furthermore, patients wearing a tooth positioner, which has a basically similar composition to that of vinyl silicone rubber [5] [6] [7] [8] , and a further twenty-five patients (whose cases will be described later), used this liner with their dentures, and none of them reported any complaints or discomfort. During a three-year test period, no inflammation or swelling was observed among any of the former patients. All this evidence confirms that this material is biologically safe and does not produce any detrimental effects on oral mucosa. 
Adjustment of Material
An example of the preparation of materials for a lower full denture is as follows : 1) Mix 20 g of base paste with 3 g (3 ml) of catalyst. Since this mixture does not harden for about 24 hours at room temperature, neither mixing nor filling into the stone mold requires immediate action (Fig. 14) . 2) Prepare a special mixture to create stronger adhesion between the denture base resin and liner (Fig. 15) .
(1) Mix 10 g of base paste with 1.5 g (1.5 ml) of catalyst.
(2) Mix 4 g of denture base resin powder with 2 ml of liquid and wait until the mixture reaches the dough stage. (3) Fold the liner paste (1) above into the dough-like resin (2) above, to make a special mixture (liner-resin mixture), and store this mixture in a paper cup (Fig. 16 ). 3) Mix the denture base resin, powder (20 g) and liquid (10 ml), and let it set until it becomes dough-like.
Preparation of Spacer
The spacer which determines the lining thickness can be made with paraffin wax or heavy-bodied silicone rubber. Press 2 or 3 sheets of paraffin wax onto the fitting surface of the saddle and cover with polyethylene film (Fig. 17) . 4 . Filling with dough resin 1) Fill the stone mold with dough resin and conduct trial closure over the spacer which is placed on the fittng surface of the saddle. 2) Remove the spacer and then eliminate the flash. Remove the dough resin to about 5 mm from the base border (Fig. 18 ). 
Filling with liner-resin mixture
Carefully press the liner-resin mixture from the edge of the base border toward the center with a spatula to ensure that no air bubbles enter the liner-resin mixture, which should have a thickness of 1-1.5 mm. Then, remove the excess portion to a level of 2-3 mm from the base border (Fig. 19) .
In circumstances where the base cannot be as thick as desired, such as the case with upper dentures, the liner-resin mixture need not be used. In this case, filling with the dough resin followed by the liner paste and pressing is sufficient. This procedure results in strong and stable adhesion (see Fig. 9 ).
Filling with liner paste
Since liner paste is thixotropic, it can be easily injected into the mold by syringe or placed in layers with a spatula. As already mentioned, there is no need to rush the filling procedure since the liner paste has a 24-hour useful life.
1) Inject the liner paste along the base border and level with a spatula (Figs.  20, 21 ). 2) Inject liner paste into the fitting surface of the saddle along the base border. A pressure of 40 kg/cm2 is more than adequate (Fig.  22) .
2) The excess portion of liner paste should be wiped off.
3) The flask must be locked with a clamp. is needed, except for slight correction with carborundum point and sandpaper cone where flash has been removed by scissors (Fig. 23) . 10. Cases For a patient with extreme resorption of the lower alveolar process or torus, special dentures are prepared, as shown in Figs. 24 and 25. As of October 1986, twenty-five patients with dentures of this type were under observation. Reports from these patients have been highly favorable, i.e., relief from the pain and discomfort of wearing dentures. After three years of use by patients, no staining, discoloration or peeling off from the denture base resin has been observed. In addition, there is no wear despite brushing the surface of the liner, as we recommend in order to minimize the accumulation of plaque.
Postscript
In this article the authors have introduced the physical properties of, and the directions for using LTV vinyl silicone rubber-based resilient denture liner. We hope that this article has demonstrated the value and special features of this product, specifically, its lack of deterioration after prolonged use and its sustained strength of adhesion to the denture base resin. We also believe that the lining process for the -denture base is a very simple and secure procedure. Currently, the material is being used in many clinical applications, and we are pleased to learn that the patients concerned are reporting no complaints. We hope that continued use of the product will result in new and expanded appliactions.
